Background and Objectives: Fear of falling is a substantial barrier to walking and has been associated with increased fall risks. This study examines neighborhood environmental risk factors related to fear of outdoor falling in middle-aged and older adults. Research Design and Methods: A total of 394 participants aged 50 years or older living independently in the community were recruited between 2013 and 2014 from an integrated health care network serving Central Texas. Fear of outdoor falling and perceived neighborhood environmental variables were assessed using self-reported questionnaires. Logistic regression identified perceived neighborhood environmental variables associated with fear of outdoor falling. Results: Sixty-nine (17.9%) of 385 participants reported having a fear of outdoor falling. Compared to those who did not report a fear of outdoor falling, those who reported having a fear of outdoor falling were more likely to be adults aged 65 years or older (odds ratio [OR] = 2.974, 95% confidence interval [CI] = 1.247-7.094), be female (OR = 4.423, 95% CI = 1.830-10.689), have difficulty with walking for a quarter of a mile (OR = 2.761, 95% CI = 1.124-6.782), and have had a fall in the past year (OR = 4.720, 95% CI = 1.472-15.137). Among the neighborhood environmental characteristics examined, low traffic speed on streets (OR = 0.420, 95% CI = 0.188-0.935), drainage ditches (OR = 2.383, 95% CI = 1.136-5.000), and broken sidewalks (OR = 3.800, 95% CI = 1.742-8.288) were associated with the odds of having a fear of outdoor falling. Discussion and Implications: In addition to the individual factors, findings from this study suggest the importance of addressing the environmental risk factors in identifying and reducing fear of outdoor falling among middle-aged and older adults.
experiences (Denkinger, Lukas, Nikolaus, & Hauer, 2015) . A survey of community-dwelling older adults showed that 21%-85% of those with and 33%-46% of those without a prior fall experience reported having a fear of falling (Kumar, Carpenter, Morris, Iliffe, & Kendrick, 2014) . Another study asking specifically about the fear of outdoor falling showed the prevalence of 58.8% and 40% among community-dwelling older adults with fall history and without fall history respectively (Chippendale & Lee, 2017) .
There is increasing evidence that fear of falling is a major barrier to walking and other outdoor activities which in turn lead to increased fall risks (Jefferis et al., 2014) . This relationship between fear of falling and restricted physical activity holds important implications among older and middle-aged adults. The Centers for Disease Control and Prevention recommends participating in adequate levels of physical activity as a way to reduce the likelihood of a fall (Stevens, 2010) . This recommendation is especially timely as the proportion of older adults is expected to nearly double from 2014 to 2060, coupled with significant increases also expected among those aged 45-64 years (Colby & Ortman, 2015) .
Fear of falling has been defined as an emotional state that is related to a lasting concern about falling, which potentially leads to avoidance of activities (Tinetti & Powell, 1993) . In some cases, fear of falling may influence older adults by making them more aware of environmental hazards as they try to avoid falls (Donoghue, Cronin, Savva, O'Regan, & Kenny, 2013 ). Yet, concerns about falling often become a barrier to walking and participating in outdoor activities, leading to a restriction of activities, an abnormal gait, or a loss of confidence in mobility (Hoang, Jullamate, Piphatvanitcha, & Rosenberg, 2017) . Those who report having a fear of falling among middle-aged and older adults tend to have functional limitations, have anxiety or depression, use a walking aids, and have a lack of physical activity (Andresen et al., 2006; Peterson, Cho, & Finlayson, 2007; Wilson et al., 2005) .
Poor neighborhood environments may also influence the fear of falling with differential effects across the lifecourse. Compared to younger adults who may be exposed to many other environmental contexts including work and school, middle-aged and older adults tend to stay primarily within the proximate areas around their residence (Henning-Smith, Shippee, & Capistrant, 2017) . Also, unsafe neighborhood environments may have a stronger impact on middle-aged adults with chronic conditions and older adults with age-related physical and cognitive decline. There is growing evidence showing the association between neighborhood environments and mental health outcomes, where depressive symptoms or psychological health have been shown to be associated with perceived neighborhood safety (Choi & Matz-Costa, 2017) , low residential stability (Coutts, Miles, & Mohamadi, 2016) , and poor walkability (Berke, Gottlieb, Moudon, & Larson, 2007) .
Moreover, previous studies predominantly focused on the overall fear of falling without distinguishing between the fear of falling indoors versus outdoors (Chippendale, Gentile, James, & Melnic, 2017) . A few studies have identified the different characteristics of indoor and outdoor fallers reporting significant differences between them (Li, Kang, Procter-Gray, Hannan, & Lipsitz, 2014) . The occurrence of indoor falling tended to be associated with being female and being frail, while outdoor falling was more likely to be related to being male and physically active . Most outdoor fallers tended to be influenced by environmental factors, including uneven surfaces, litter, and other hazards in addition to behavioral factors, such as the level of physical activity and exercise (Chippendale & Boltz, 2015) . Also, there appears to be promising evidence of the relationship between neighborhood environments (social cohesion, vacant rates, residential stability, and safety) and fall events (Lee, Lee, & Rodiek, 2017; Nicklett, Lohman, & Smith, 2017) .
Yet, there is inadequate literature examining the direct association between the fear of outdoor falling in middleaged and older people and outdoor environmental risk factors, such as traffic speed or sidewalk surface conditions. Most previous research examined the relationship between home environmental hazards and the risk of fall injuries (Rantakokko et al., 2009) . Thus, the aim of this study is to examine environmental factors associated with the fear of outdoor falling among middle-aged and older adults. In our study, fear of outdoor falling referred to a psychological concern related to falling when walking around the neighborhood. Our operational definition of falls included any falls as defined by the respondent. Thus, this may include external causes (e.g., being pushed by a person or hit by a bike or car derived from environments-related extrinsic factors) as well as unintentional personal falls (e.g., a trip, stumble, or slip derived from intrinsic factors).
Based on the World Health Organization (WHO) Framework for Action on the Social Determinants of Health (Solar & Irwin, 2007) and the ecological theory of aging (Lawton, 1977) , we posed a question of whether or not neighborhood environmental stressors could influence individual fear of outdoor falling and how environmental risk factors interact with individual's functional capacity in leading to increased or decreased fear of outdoor falling. The WHO framework suggests structural and social determinants of health play a key role in health and healthrelated outcomes. Figure 1 presents the conceptual framework of the associations between individual, neighborhood characteristics and fear of outdoor falling. This study examines four domains of the neighborhood environment: (a) safety from traffic, (b) safety from crime, (c) physical environment, and (d) social environment. Controlling for sociodemographic and health characteristics, we hypothesized that people who live in unsafe neighborhoods (e.g., heavy traffic volume/speed, many strangers, and high crime rates) are more likely to have a fear of outdoor falling than those who live in relatively safer neighborhoods; poor physical environmental (e.g., sidewalk) conditions are more strongly associated with fear of outdoor falling compared to poor safety conditions related to traffic or crime; and that supportive social environments (e.g., neighbors walking) would be helpful in mitigating the fear of outdoor falls.
Methods

Study Design, Setting, and Sample
We conducted a cross-sectional study to examine the risk factors associated with the fear of falling outdoors among middle-aged and older adults (≥50 years). We included middle-aged adults (50-64 years) as falls are also prevalent and problematic among adults in midlife (Painter, Elliott, & Hudson, 2009; Verma et al., 2016) . The Baylor Scott & White Health Electronic Medical Record database served as the sampling frame. Participants were patients enrolled in a large, integrated health care system, and they were recruited from four major cities (Killeen, Temple, College Station, and Bryan) in Central Texas, USA. The population size of these cities ranged from 66,102 to 127,921 residents (U.S. Census 2010). The detailed study design and data collection methods have been described in previously published papers Towne et al., 2016) . This study was reviewed and approved by the Institutional Review Boards of Baylor Scott & White Health and the University that the authors are affiliated with.
Among 52,446 patients aged 50 years or older in the sample frame, 10,000 patients were randomly selected and 7,336 of them were approved by their primary care providers for inclusion and contacted through recruitment letters. Exclusion criteria included being terminally ill or an institutional resident (e.g., living in a nursing home or an assisted living community). The survey was completed by 496 participants with response rate of 6.76%. The final sample size used in this study was 394 after excluding those who did not meet the eligibility criteria of having no difficulty in reading, writing, and speaking English, and being able to walk a quarter of a mile or about 2-3 city blocks .
The study collected demographic, health, behavioral, and neighborhood environmental data related to walking and physical activity. The survey instrument included items from several standardized survey questionnaires including the Behavioral Risk Factor Surveillance System (Nelson, Holtzman, Bolen, Stanwyck, & Mack, 2001) , the International Physical Activity Questionnaire (Hagströmer, Oja, & Sjöström, 2006) , and the Neighborhood Environment Walkability Scale (Cerin, Saelens, Sallis, & Frank, 2006) . The data were collected through either an online or a mail survey between October 2013 and June 2014.
Outcome Measure
Fear of outdoor falling was assessed using the following survey item: "I am worried about falling when I walk in my neighborhood," with a four-scale response (strongly disagree, somewhat disagree, somewhat agree, strongly agree). As used in previous studies (Lachman et al., 1998; Lawrence et al., 1998) , the fear of outdoor falling was dichotomized into agreement (69 participants, 17.9%) and disagreement (316, 82.1%) with the above statement, and interpreted as reporting or not reporting fear of outdoor falling.
Perceived Neighborhood Environment Variables
Twelve perceived neighborhood environment variables hypothesized to be correlated with the fear of outdoor falling were collected under four domains: (a) safety from traffic (traffic speed, traffic volume, and distracted drivers); (b) safety from crime (strangers, drunken people, and crime rates); (c) physical environments (light condition, drainage ditches, sidewalk condition, and maintenance of streets); and (d) social environments (walking and biking people, social support) ( Table 1) . Participants also reported their degree of agreement/disagreement with each statement using a four-scale response (strongly disagree, disagree, somewhat agree, and strongly agree), which were dichotomized (disagree vs agree) for the analysis due to inadequate distribution.
Covariates
We considered several sociodemographic and health determinants of the fear of falling, selected based on previous studies (Scheffer, 
Statistical Analysis
The characteristics of participants were described using descriptive statistics. Associations of fear of outdoor falling with potential demographic and health-related covariates were assessed using a multivariate logistic regression. A base model was estimated by including all significant covariates (i.e., age, sex, race/ethnicity, income, marital status, difficulty with walking, poor physical health, poor mental health, and history of outdoor falls. Each of the neighborhood environmental variables was tested by adding them one at a time to the base model. Environmental variables with a p value of less than .05 were considered for the final multivariate logistic regression model. The final model identified significant neighborhood environmental variables predicting fear of outdoor falling after controlling all significant covariates. All statistical analyses were carried out using Stata IC 12.0 (Stata Corp, College Station, TX).
Results
Participants' Characteristics
Characteristics of the study population are presented in Table 3 displays the adjusted odds ratios from the final multivariate model which included the covariates and the seven neighborhood variables that were significant (p < .05) in the previous partially adjusted models. Finally, a total of seven variables maintained their significance in this final model. These significant risk factors for fear of outdoor falling included being aged 65 years and over (OR = 2.974, 95% CI = 1.247-7.094), being a female (OR = 4.423, 95% CI = 1.830-10.689), having difficulty with walking for a quarter mile (OR = 2.761, 95% CI = 1.124-6.782), and having an outdoor fall in the past year (OR = 4.720, 95% CI = 1.472-15.137). For the neighborhood environmental characteristics, low traffic speed on the street (OR = 0.420, 95% CI = 0.188-0.935) was negatively associated with fear of outdoor falling, while many drainage ditches (OR = 2.383, 95% CI = 1.136-5.000) and many broken sidewalks (OR = 3.800, 95% CI = 1.742-8.288) were positively associated with it.
Multivariate Analysis of Risk Factors for Fear of Outdoor Falling
Discussion
This paper explores fear of outdoor falling and its association with outdoor environmental attributes. It is important to note that the prevalence of fear of falling (17.9%) in this study is lower than what has been reported in previous studies (i.e., 33%-46% of community-dwelling older adults without a history of fall by Boyd and Stevens, 2009 ). This may be attributable to the fact that prior studies typically addressed perceived fear related to all falls including indoor falls and outdoor falls, while our study specifically focused on the fear of outdoor falling when walking in the neighborhood. The inclusion of middle-aged adults (50-64 years) in our study may also influence the lower prevalence of fear of falling compared to previous studies typically targeting those adults aged 65 years and older. In addition to examining the prevalence of fear of outdoor falling, this study explored the risk factors associated with fear of outdoor falling, which are important because the fear of outdoor falling is one of the major barriers preventing people from meeting the recommended levels of physical activity . The primary goal was to investigate the associations between fear of falling perceptions and one's perceived neighborhood environment, controlling for individual-level sociodemographic and health status correlates. Consistent with a recent study (Chippendale & Lee, 2017) , the findings indicated the significant association between fear of outdoor falling and neighborhood environments. Other frameworks have focused on structural and social determinants of health that support our theoretical framework (Solar & Irwin, 2007) . Our findings suggest that those who exhibit a fear of outdoor falls are likely to be concerned about certain safety issues, such as traffic and crime, and have negative perceptions of their neighborhood environments in terms of the physical and social characteristics.
The results are consistent with the past findings that poor street conditions, noisy traffic, and crime are associated with the probability of a fear of outdoor activity (Zandieh, Martinez, Flacke, Jones, & Van Maarseveen, 2016) . Outdoor falls often occur on sidewalks, curbs, streets, and crosswalks where older adults walk (Li et al., 2006) , and therefore traffic safety issues could be closely related to the risk of outdoor falls. In addition, pedestrians who are exposed to traffic hazards, such as streets with no separation from vehicle traffic, heavy volume, and distracted drivers, might be more likely to have a fear of outdoor falling. Crossing streets without safety features (i.e., presence of marked crosswalks, stop signs, and low speed of car traffic at crossings) may also make older adults feel pressured to cross street as quickly as possible, thus, in turn, leading to fear of falling (Rosenberg, Huang, Simonovich, & Belza, 2012) . Such traffic concerns not only cause older individuals to be reluctant to go outside (Michael, Green, & Farquhar, 2006) , but also increase the fear of outdoor falling for those who mainly rely on walking as a means of transportation to destinations (Hoang et al., 2017) . Thus, consistent with the fall prevention strategies recommended in a previous study (Chippendale & Boltz, 2015) , we recommend providing adequate buffers between sidewalks and streets for pedestrians and traffic calming devices in order to both mitigate their fear of outdoor falling and promote walking.
In addition to traffic issues, crime related fear is also associated with the fear of outdoor falling while walking in neighborhoods. This finding showed that the prevalence of external factors of falls (e.g., fear of being hit or being a victim of crime) as well as individual behavior-related falls (e.g., balance problem or inattentive walking) were consistent with a previous study (Chippendale & Lee, 2017) . Crime and fear of crime also have been known to be associated with other health concerns including mental health problems . Safety barriers related to concerns about crime tended to contribute to a lack of outdoor physical activity and decreased physical functioning (e.g., balance, mobility, and muscular strength), possibly leading to an increased fear of falling (Rantakokko et al., 2009) .
The connection between the physical conditions of the streets/sidewalks and fear of outdoor falling is more direct than that of crime and traffic because the street or sidewalk is the object which a falling person directly hits. According to the 2012 National Survey of Bicyclist and Pedestrian Attitude and Behavior, 3% of those who walked within the past 2 years reported injuries while walking, and 24% of them reported got hurt due to having tripped on an uneven sidewalk, the most frequent sources of injury (Schroeder & Wilbur, 2013) . Hazardous street conditions like broken sidewalks increase the likelihood of falling, but well-maintained and safe street conditions with adequate lighting were known to make it safe to walk without concerns of falling (Chippendale & Boltz, 2015) . Our study suggests that improvements in sidewalk conditions would be helpful in mitigating both the fear of outdoor falling and actual outdoor falls.
The results showed that supportive social environments or social ties were also associated with the fear of outdoor falling at the unadjusted analysis. Unlike past studies that showed the relationship between the presence of cyclists or crowded places and increased fear of falling (Deshpande et al., 2008) , the current study found that those residing in neighborhoods where many people walk and bike reported less fear of falling. Because most participants lived in residential environments away from a major road, the intensity of people walking and biking may not negatively influence individual's mobility in our study. Instead, active neighborhoods where many people walk and bike may act to give residents a sense of possible help from others if they suffer a fall. Older adults tend to feel more confident when they believe in the ability to obtain help if they are injured from a fall (Kumar et al., 2014) .
Special consideration should be given to those who have mobility limitations and live in a neighborhood with poorly maintained environmental features. Poor environmental conditions (e.g., drainage ditches or broken sidewalks) may pose significant challenges to walking and increase a fear of outdoor falling for older adults with poor functional capacity, including difficulty with walking and visual perceptual problems. These findings align with Lawton's person-environmental fit model (Lawton, 1977) .
Fear of outdoor falling could be amplified when environmental press exceeds individual capacity. Thus, the findings emphasize the importance of environmental interventions, such as better designed drainage ditches and improved sidewalk surface conditions, to reduce the fear of outdoor falls.
Limitations and Strengths of the Study
A limitation of the current study is its cross-sectional approach, which limits the ability to draw a causal inference between variables. With respect to the effects of fear of outdoor falling, it is possible that safety concerns about their neighborhood environments may be influenced by fear of outdoor falling as opposed to this being a factor influencing the fear of outdoor falling. Another limitation, although typical of studies conducted from patient registries , is the low response rate. This, coupled with the relatively small sample size and the use of geographically defined samples, poses a threat to the generalizability of this study to the larger population. A third limitation is that we were unable to capture all factors that may be related to the fear of outdoor falling such as balance impairment, vision problems, use of walking aid, and depression (Kumar et al., 2014) . The lack of control for such confounding variables may lead to an inaccurate estimate (underestimate or overestimate) of the association. However, current covariates, such as obesity, difficulty with walking for a quarter of a mile, poor physical health, poor mental health, and history of outdoor falling, can also function as proxies to help capture some of the unmeasured confounding factors in our study. Relying on a single question to capture the outcome variable (fear of outdoor falling) as well as the mental health variable is another limitation of this study. Given that fear is a complex phenomenon, several authors have used multiple measurements to test the level of self-efficacy and activity-related fear of falling. Some studies, however, also used a single item that has the advantage of easy generation of prevalence estimates (Legters, 2002) . Future studies should consider using more reliable and valid measurements of mental health conditions (e.g., PHQ-8 for depression) and fear of outdoor falling based on the level of self-efficacy and activity.
The study also has several strengths. The inclusion of neighborhood environmental perceptions allowed us to understand external factors contributing to fear of outdoor falling above and beyond individual attributes. Compared to a general fear of falling, the current study examined more specific outcomes related to fear of outdoor falling while walking in the neighborhood, which has not been investigated in previous studies. Finally, the current study provided a better understanding of the relationship between neighborhood environments and fear of outdoor falling. Identifying both individual and neighborhood factors influencing fear of outdoor falling can provide insights for necessary environmental modifications and guidelines to mitigate the fear of outdoor falls while walking.
Implications for practice or policy
Given that decreased levels of physical activity are associated with increasing age (Sparling, Howard, Dunstan, & Owen, 2015) , it is especially critical to reduce or eliminate the fear of falling, a major modifiable barrier to physical activity among middle-aged and older adults. Educational interventions and exercise interventions are well known to reduce the fear of falling in community-living older people (Kumar et al., 2016) . The findings from this study suggest that multifaceted environmental interventions targeting crime, traffic, and structural conditions (e.g., drainage, sidewalk) that work toward safe neighborhood environments could play a significant role in reducing the fear of falling. Such efforts can thereby reduce obstacles to neighborhood walking among community-dwelling middle-aged and older adults. These environmental and community-level interventions targeted at reducing fear of outdoor falling and promoting outdoor physical activity could be applicable to retirement communities and other age-friendly communities such as naturally occurring retirement communities (NORC) where a large proportion of independent older adults live (Hildebrand & Neufeld, 2009) .
Given the greatest potential health impact based on the health impact pyramid (Frieden, 2010) , targeting broad improvements with underlying Social Determinants of Health may also hold promise for this effort as many of these environmental aspects (e.g., housing, living conditions) serve as factors influencing health-related outcomes (Solar & Irwin, 2007) . At the same time, evidence-based educational interventions targeted at preventing outdoor falls through improvements in self-efficacy in one's ability to prevent falls (e.g., Matter of Balance or FIT-HIP) and increasing the ability to safely navigate their neighborhoods would be needed by training high-risk target populations (Chippendale & Lee, 2017; Scheffers-Barnhoorn et al., 2017) . Thus, environmental interventions to reduce the fear of outdoor falling should be considered by public health professionals, gerontologists, environmental psychologists, and urban planners interested in helping middle-aged and older adults reduce fall incidents while walking in one's neighborhood.
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